Following a request from the European Commission, the EFSA Panel on Plant Health examined the report
The Panel reviewed the report to indicate methodological issues of concern and evaluated the effectiveness of the treatment proposed for the elimination of B. tabaci whiteflies from consignments to be shipped to the EU. In addition, the Panel clarified which viruses listed in the Annexes of Council Directive 2000/29/EC can be transmitted by strawberry plants and by B. tabaci.
The Panel concludes that due to the poor quality of the report submitted and to serious shortcomings in the experimental design, the report does not demonstrate the effectiveness of the cold treatment proposed. Although there is potential for the development of a cold treatment protocol for the elimination of B. tabaci from strawberry plant consignments, reliable mortality estimates for the proposed cold treatment of 28 degrees Fahrenheit (-2.2 degrees Celsius) for 2 weeks cannot be derived from this study. Since the study report pertains to the mitigation of risks posed to plant health by regulated harmful organisms (Bemisia tabaci and viruses vectored by this insect), the Commission is seeking the advice of the European Food Safety Authority in the form of a scientific opinion on the requested derogation concerning cold treatment of strawberry plants to eliminate Bemisia tabaci whiteflies from consignments to be shipped to the EU.
TERMS OF REFERENCE AS PROVIDED BY THE EUROPEAN COMMISSION
EFSA is requested, pursuant to Article 22(5) and Article 29 (1) of Regulation (EC) No 178/2002, to provide a scientific opinion on the dossier for a derogation request of the US concerning cold-treated strawberry plants intended for planting. In particular, EFSA is requested to include in its scientific opinion:
(1) Evaluation of the methodological aspects of the dossier with particular attention to potential methodological concerns.
(2) Evaluation of the proposed cold treatment of strawberry plants intended for planting in terms of its effectiveness in elimination of Bemisia tabaci whiteflies from consignments to be shipped to the EU. 
Evaluation procedure
The Panel examined the US report entitled "Evaluation of Strawberry Nursery Plant Cold Treatments on Survival of the Whitefly, Bemisia tabaci" and provides a statement based on:
• Shortcomings identified in the report and in the experimental methodology relevant to the evaluation of the effectiveness of the proposed cold treatment of strawberry plants for the elimination of B. tabaci,
• A preliminary review of the literature on the viruses relevant to strawberry (Fragaria spp.) listed in the Annexes of Council Directive 2000/29/EC, to determine the viruses infecting strawberry and those viruses of strawberry which can be transmitted by B. tabaci.
Analysis of the submitted document

General comments
A cold treatment for strawberry transplants at 28 degrees Fahrenheit (-2.2 degrees Celsius) for 2 weeks is proposed as an alternative to the requirements of Council Directive 2000/29/EC. The Panel reviewed the report provided and considers that the effectiveness of the proposed cold treatment for the eradication of B. tabaci is not demonstrated in this study due to the following shortcomings:
• The experiments are not clearly described,
• The effect of the cold treatment cannot be derived from the reported experiments as the experimental design lacks proper controls,
• The results are not clearly presented, and relate to an incomplete experiment so that conclusions cannot be drawn from the data,
• No reference is made to the extensive literature available on B. tabaci which may be relevant to the study.
2.2.
Specific comments on the experimental methodology • High mortality of B. tabaci on strawberry at a temperature of 30 °C does not support the conclusion that strawberry is not a suitable host plant for B. tabaci, and does not represent a viable control;
o Mortality arising from the direct transfer of a B. tabaci population from a favoured host plant (cucumber and cotton) to strawberry cannot be excluded, as populations of whiteflies have been shown to adapt to new host plants when exposed to them for several generations but can show high mortality immediately following transfer to a new host, o A population reared on strawberries for several generations should be used for experiments to test (i) survival of adults and (ii) egg laying and mortality on strawberry.
• For a reliable test of the proposed treatment, use of a favoured host plant of B. tabaci would enable host plant mortality effects to be evaluated independently of the mortality effect from the cold treatment alone,
• The number of test plants and insects used are insufficient to derive reliable mortality estimates to determine the effectiveness of the cold treatment,
• The effectiveness of the treatment and reliability of the results is not supported by appropriate statistical analysis,
• The treatment protocol is not clearly described and does not indicate how the data relates to operational or simulated operational conditions,
• The effectiveness and reliability of the treatment proposed is not supported by time/temperature experiments confirming mortality effects over time,
• Survival of insects at low temperatures is affected by the temperatures at which they were previously exposed, the rate of cooling, the duration of cold conditions and other environmental parameters which should be clearly described.
The shortcomings identified by the Panel concerning both the experimental design and the poor quality of the evidence presented in the report, do not enable conclusions to be drawn on the effectiveness of the proposed cold treatment. Studies on low temperature exposure of B. tabaci (e.g. Bosco and Caciagli, 1998; Lin et al., 2007) indicate, however, the potential for development of a cold treatment for the eradication of B. tabaci. There are no reports of the B. tabaci-transmitted viruses specifically listed in 2000/29/EC on strawberry . The Panel considers it unlikely that these viruses may infect strawberry as these viruses have, where known, a restricted host range. However, there is some uncertainty as no specific studies have been carried out to exclude the possibility that these viruses could infect strawberry.
Clarification of viruses transmitted by
Whitefly-transmitted viruses of strawberry
Members of the genus Crinivirus of the family Closteroviridae comprise one of the predominant groups of whitefly-transmitted viruses that have emerged following recent advances in molecular methods of virus detection and characterisation. In a review of strawberry viruses by Martin and Tzanetakis (2006) and summarised in Table 1 below, two closely related criniviruses are described, associated with the pallidosis disease of strawberry in the US. These recently identified viruses are Strawberry pallidosis-associated virus (SPaV) described by Tzanetakis et al., ( , 2005 and Beet pseudo-yellows virus (BPYV), a well known virus recently identified in strawberry by Tzanetakis et al., (2003) . SPaV is considered to be the main agent associated with pallidosis disease in the US. This disease causes root and runners reduction (Converse and Volk, 1990; Martin and Tzanetakis, 2006) and the pallidosis disease agent(s) shows synergistic detrimental effects when present in mixed infection with other strawberry viruses .
Criniviruses are transmitted in a semi-persistent manner by the whiteflies Trialeurodes vaporariorum (Westwood), T. abutilonea (Haldeman) and B. tabaci, but both SPaV and BPYV are only transmitted by the glasshouse whitefly T. vaporariorum and not by B. tabaci Tzanetakis et al., 2006) . BPYV has the widest host range of all criniviruses, which normally have a restricted host range, and new hosts continue to be identified, such as blackberry and pumpkin (Wintermantel, 2004) The Panel concludes that no virus reported on strawberry plants is known to be transmitted by B. tabaci. However, adult whiteflies of B. tabaci on strawberry consignments can carry plant viruses irrespective of whether strawberry is a host plant for these viruses and thus represent a pathway for the introduction of non-European viruses. In particular, B. tabaci transmits begomoviruses, including those listed in Council Directive 2000/29/EC, in a circulative manner and adults can remain viruliferous for their entire life span.
3.3.
Introduction of viruses in strawberry planting material from the US Commercial strawberry (Fragaria x ananassa Duchesne) is propagated vegetatively and is thus subject to infection by viruses during plant propagation. "Non-European viruses" of Fragaria L. are listed in Annex IAI of Council Directive 2000/29/EC in addition to those agents specified. SPaV and BPYV are both associated with pallidosis disease of strawberry, which causes root and runners reduction (Converse and Volk, 1990; Martin and Tzanetakis, 2006) . In addition, the pallidosis disease agent(s) shows synergistic detrimental effects when present in mixed infection with other strawberry viruses . BPYV is known to be present in parts of the European Union, e.g. Greece, Italy. SPaV is not known to occur in the EU.
The Panel concludes that irrespective of the presence of B. tabaci, consignments of strawberry planting material pose a risk of introducing non-European viruses such as SPaV in the EU.
